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as co^a to earlier psriod of short prcduct . Qn Qf 

foodgrains, India witnessed 

tossed an increase of about 90 million 

tonnes between the years, 1950-51 and 1903 <u » 

, iy<33~04. From the current 

level the food gra in outnm- * e 

^ Ut 1S raquliei3 to increase by about 00 

ton tonnes by the year 2000 , or In about a decade and a half, 
e project requirement assumes new change in the current level 
oodgrarn intake which is far from satisfactory. The growth 

or the period, near 

; ;«t was supported by an tension in the area under foo^rai, 

he area expanded from m million ho +- 

1 million hectares m 1955-56 to 120 

hectares in 1 Q 7 R na m , 

1 29 . V eroafter, it fluctuated between 

1 y million hectares ( 19 . 31 - 8 ?) -, r >a m ■ , . 

1 ' 3 hectares (1902-83). 

The f 00 dg rains, yield per hectare . made an overall rise to 944 * 

“ : 975 ' 76 *” 605 - — — r, the highest 

: K! 7 K " 1S 1902 -“- - - serventies, gains 

the area have slo*d down. Tto growth in ^ ^ ^ ^ 

come down in case of kharif grain Tte ’ 

gram. The trend m rabi yield 

continues to go upwards. Though official date h 

, . uxnciai data show the irrigated 

area being close to 60 million h eote 

... hectares as against 45 million 

hectares in 1975-76, tho rv^te+. 4 . . ■ 

. ' a lssue is as to how much of the 

land produces two crops in a veer mh 

YCar - The reckoning fo r 1982-03 
was 26 per cent, that i S/ irrioatinn 4 *. 

durina «ngati,n intensity was 126 per cent . 

g the year. Only 22 pc r cent of the not sown 

; ' ' n ^ Sown area grows 

wo crops m a year. These data go t oho 
_ ; .te, ^ - • ■ go %. - how a good deal of 

unconsistency between the magnitude of lrri _„ 

igation undertaken and 
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the yield derived the average food grain production in the 
country in relation to the irrigated area is estimated to be 
1*7 tonnes per hectare per annum, or about a third of what it 
should be. In any case, we have to reconcile the official .data 
with the fact that just over 25 per cent of irrigated land gets 
two crops in a year. If foodgrain output Is to be increased as 
required during the next 15 to 16 years, the nature of progress 
we have achieved in irrigation will have to be reviewed to 
identify the issues involved in its policy. For the present, it 
is difficult to know the precise contribution of additional 
irrigation to additional foodgrains output. Water management 
will have to be tackled on an urgent footing. The same has 
remained a neglected area of agricultural planning. 

Development of Irrigation Potential ; Targets and Achievements 

Ever since the year 1951, more than Rs. 16000 crores have 
been spent on creating over 63.6 million hectares of irrigation 
potential. Still thousands or crores of rupees are being spent 
to achieve the ultimate target of bringing 113 million hectares 
of land under irrigation by the year, 2000 A. D. Hence onwards, 
instead of making lavish investment on irrigation mainly to 
increase. The potential, we should also concentrate on consoli- 
dation and modernisation of the irrigation system already 
created for its utilisation to the maximum level so that the 
investment in irrigation made during the last 23 years is refle- 
cted in increased agricultural production. - 
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The introduction of economic planning in India in the 
years 1950-51. broughts to light the total irrigation potential 
as 22.6 million hectares of land out of. the total area of 132.8 
million , hectares under cultivation (l7 per cent). It accounted 
for 19.9 per, cent of ultimate utilisable water potential. 
According to the present indicators, by the year 2025 water 
resources are to be completely developed leading to a gross 
irrigation of 113.5 million hectares. By that time it is 
expected that the total gross agricultural sown area would rise 
to 210 millions hectares. Thus our ultimate target is to bring 
32 per cent , of the agricultural land under irrigation. 

The development of irrigation potential since 1951 is gives 
in the following table. The irrigation potential created till 
the end of the fifth five year plan was 56.6 million hectares. 

In the first three years of the Sixth Plan, new irrigation poten- 
tial of 2.28 m. ha, 2.45 m. ha. and 2.35 m. ha. (estimated) was 
created. T he original Sixth Plan target of new irrigation 
potential was 13.7 m. ha. But now it has been revised to reach 
upwards i.e. 14 m. ha. If the same is achieved, the total 
irrigation potential of 70.6 m. ha. would be created by the end of 
the year 1984-85. 2 

’iv viV d : “ J 
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Tabic 


^^ay^n^Po tenti-als Voder Major 
^=L&yjm & Minor Sctemes" ^ '* 


rear 

Major and 
Me dium 
..Schemes 

Minor 

Schemes 

1950-51 

9.7 

12.9 

1977-78 

24.8 

27.3 

1978-79 

25.9 

28.6 

1979-80 

26.6 

30.0 

1980-81 

27.5 

31.4 

1981-82 

28.5 

32.9 

Ultimate 

Potential 

58.5 

55.0 

1984-85 (Sixth 
Plan Target) 

5.7 

8.0 


(Minion Hectares) 


22.5 
52.1 

54.5 

56.6 
58.9 
61.4 

113.5 

14.0* 


Revised 

Source : Economic Survey, 1963-84. 

During the recent years, the cabital 

vuu capital cost per hectare of 

^ ^ irri?atl0n - — P ri C3 s(l970 - 7l > ta 

«cr3 aS ea steeply frwn Rs . 2770 in ths Pirst ^ ^ ^ 

t e Sixth Plan in the YGa*r iQ 7 q on 

YGar 1979 - 80 - According to the projects 

he Sixth Plan, the cost has fur J -hor- 

further risen to Rs.6969. Rise 

in Prices a.ring the last three years , of the sixth Plan has 

9 . ab ° Ut fUrther rlse ln the ca Pital costs. Consequently, 

irrigation ministry is pressing -h-t m 

pr ssing ^ht. Planning Commission to 

release more funds for creaHn- fh, . 

renting tne irrigation- potential of 

almost seven million hectares dufinrr fhr. • . . 

k arGs dUring thG remaining two years of 

the sixth Plan. 3 


The Planning Commission has already allocated Rs. 10202 
crores for major/- medium, and minor irrigation schemes in the 
states. This includes Rs, 8391- crores ' for major and medium 
irrigation- -and- Rs,. -18 11 crores for minor irrigation. Despite 
the massive outlay, the irrigation ministry has sought addi- 
tional Rs. 2600 crores on grounds of steep cost escalation in 
' ’ ' 4 

most of the ongoing projects. Magnitude of cost escalation 
in different states can very well be emagined during different 
Five Year Plans considering the Table No. 2. 

Even after sanction of such a big financial allocation 
for completion of the existing irrigation projects, two con- 
tradictory points emerge* therefrom, which are responsible for 
creating the state of flux. First, for the remaining two 
years of the Sixth Five Year Plan a target to create the 
average potential of 3,5 million hectares which means an 
enormous push in the programme to the tune of 48 per cent has 
been fixed. The same is likely to prove over expensive and 
unmanagable in the present cercumstances. Second, despite 
fixing of the priorities by the Government, being technically 
and financially viable towards completion of the targeted 
irrigation potential, there exists a wide gap between the 
targets and achievements. While the 22 states had achieved a 
potential of 4475290 hectares against the targeted 13675000 
hectares, he Union Territories could achieve only 5000 
hectares against the target of 66000 hectares. Apart from 
these two factors, 'the. position has ifurther worsened as a sequel 
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04 Of c^ lng irrigatlon 

projects. In the begi^ng. of the year 1980-81 these losses 



crores which 


Ulian KS.4UU crores during the 
Utilisation of C^eatedPotent: 


More disgusting feature about Indian in 
with the growing direct losses, there is an i 
also in indirect losses being incurred on acc 
utilisation of created irrigation potential, 
during 1951, the created irrigation potential 
utilised and there was no gap between created 
utilisation. " Gradually in” the successive yea 
process began to fall behind the created pote, 
gap stands at 4.8 million hectares. Even if , 
prepared in 1980 are accepted, Rs.800 crores,.. 
needed to create an irrigation potential of or 
Thus, up- to June 1983, when irrigation potent! 
hectare was lying idle, the anormous of about S 
lost due to Montutilisation of irrl™tu. o,.... 


s envisaged, are 
million hectare. 

million 
.3840 crores was 


Hectares of additional land 
systems. T he .level of 
s imp la calculation : if 

' ■ . V ■■■■■■ - ■ • , j r 

savings would amount 


could b 
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which is equivalent to 


to very roughly 20 million acre-fe 
about three additional Bhakra darns 


A UNDP study showed -that 


in India there is as much as 25 per cant loss of water in the 


cent in the fields, amounting to total loss of 69 per cent. The 


cumulative loss will be much higher if the los 


siltation and weed growth in canal is taken in to account. Loss 
of agricultural production due to non-utilisation of irrigation 
potential can very well be imagined in light of the recent 
import of food grains. The problem of non-utilisation is further 
aggravated with presence of phenomenon that the states like 
Punjab, Haryana and West Bengal having high levels of irrigation 
potential are utilising higher percentage of created potential 
where as the states with low or limited irrigation potential have 
gone far behind the percentage of utilisation of their irrigation 
potential, ^he following table indicates the irrigation poten- 


Mai or & Medium 
PotenUtili- 


III > IV / V &• VI. Five ' 
Planning Commission 
Government of India 


ar Plan, Govt, of India, 
nd Economic Survey 
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In areas where canal irrigation is introduced/ some wells tend 
to go out of use as soon as the less expensive flow of irriga- 
tion water is made available. In many cases, the wells are 


At the all India level, the proportion of non-utilisation 
to the potential was 22 per cent between 1951 and 1979-80 in 
respect of major and medium irrigation projects/ according to 
another estimate of the Economic Survey for the year 1982—83. 

A number of factors can be traced out here which can be held 
responsible for the non-utilisation/lower utilisation of existing 
irrigation potential. Since the conditions of under utilisation 
of minor irrigation are different from the major ones, both are 
being dealt with seperately. 

(A) Minor Irrigation 

The most common source of minor irrigation in major parts 
of the country - the open wells - have been in use from times Im- 
memorial. Their number increased with an increase in the culti- 
vated area. There have been significant additions to their 
number throughout the plans. But the new wells constructed dur- 
ing any period do not make an addition to the total number to 
the full extent/ as during this period seme wells go out of use. 


restored with an increase in the cropping for which canal water 
may not suffice. There can be several other reasons for open 
wells falling into disuse. The well-sides may collapse and the 
damage caused may go beyond economic means' of repair. The level 
of ground water may drop leaving the wells dry. Fragmentation of 
holdings served by a well may lead to diluted responsibility with 


.14 


regard to its upkeep and therefore, indifference to its ..proper 
mentainonce ■ resulting in its dereliction. Disputes regarding 

' Q 

the use of water may also lead to abandonment of a well. 

-Four factors namely, land consolidation, rural electrifica- 
tion, institutional credit and use of HYV seeds are widely 
believed- to have effected the level of use of util is able minor' 

■ •: "... ' 7 . ■ • . ■ . . 

irrigation resources. The regions suffering from the problem of 
land fragmantation and not having adequate arrangements and 
progress in land consolidation works are not in a position to 
make full use of irrigation potential on account of heavy waste 
of water and under utilisation of tube wells. The states of 
Punjab and- Haryana which began land consolidation in right 
earnest -even before 1951, completed the task of consolidation 
faster than those of U. P. , Bihar and X ie at Bengal." The level of 
Utilisation of major irrigation sources is far above in former 
states as corrpared to latter ones. 


* Since 1963 rural electrification has been promoted by the 
planners primarily with the intention of encouraging investments 
in minor irrigations, especially groundwater irrigation, for . 
which electrically operated water-lifts tend to prove more 
economical than diesel driven ones, both in terms of capital and 
operational costs. Unfortunately, ’minor irrigation programme 


— ..ik-jejr ** 


slow 


a setback on account of shortage of SC grade alluminium 

■ ■■■■■.. , *. .. 

Sown the electrification programme which was most vital 



' ■ . 





Minor irrigation projects cost much less and promote 
rural capital formation because a part of investment is funded 
by the farmer's own savings. The remaining part requires 
autonomous investment funded by institutional credit schemes. 
Inadequate availability of institutional credit incraeases the 
saving-capital gap, specially in case of poor farmers. The use 
of associated inputs of irrigation is restricted to the level 
which the farmets can afford either through their own funds or 
institutional sources. There has been a lower order of availa- 
bility of institutional funds for minor irrigation purposes in 
eastern part of gangetic plain as compared to the western one. 

As a result of this, the farmers of east-gangetic plain have 
remained deprived of utilising created minor irrigation facili- 
ties to the required extent. The farmers of east gangetic plain 
according to B.D. Dhawan have been very disadvantagiously placed 
in respect of five factors, namely interest rate on short-term 
credit, know-how of HYV agriculture, agricultural extention 
services/ risk taking capacity and availability of prompt repair 
services/ as compared to the western plains. While high interest 
rate on short term credit tends to force a farmer to use less 
associated inputs of irrigation, and concequently realise less 
benefits from a given volume of irrigation, inadequate agricul- 
tural extension service may force him to opt for the traditional 
agriculture, in which cctris paribus benefits from irrigation are 
a small fraction of the benefits from irrigation is HYV agricul- 
ture. Further more, since HYV seeds make rather exacting demand 
on a farmer for timely application of water, their adoption is 



continent on 'noth i> farmer's ability to previa pronpt 

of tube-well border in the event of breakdown and ii) 
toOWlad9e 9bOUt tte a 9ronany and entomology of Hyv seeds. » 
(B) ^gi-gaaj faj-pr Irrigation 

Reasons behind under utilisation and ^utilisation of major 

rum irrigation P otentials can primarily be traced in its 

defective management system. Th e major irrigatil 

J r lrrl 5 a tion management 

which is governed by Command Area Bavelopment Programme, suffers 
, a gap in socio-economic research on canai and canal irriga- 
te agriculture, 'in a country with a history of extensive canal 

irrigation going back before the bemnim -,-p *.u. 

eginmg of this century it is 

a. remarkable and unfortunate fact thnt ^hr 

that there exists, to the best 

w edge, not a single comprehensive account of how a 
canal is actually a^min istered.' » Th e slackness on this part 
-Cited in a gap between cam irrigation potential and the actual 

^ -timely, uneveT 

and unjustifiable availabilitv „ f „ 

exist! no t ‘ " 1 Wat ° r which ^suited in 

n, water seepage, logging and salinity problem, on one hand 

concequently is reduced farm productivity on the other. 

our canal system suffers from heavy loss of water due to the 
seepage, -it has been roughly estimated that a third 
»e water from channels gets .absorbed in the tep 
and is lost through evaporation and 

ground 


The rest.’ regenerates itself else where it may or may not be 
utilised. Thus, only a. third to a half of the seepage loss can 
be ret rived by pumping*. ,:/.Intheexisting system of lining for 
canals, generally clay, cement and tiles are used. Clay offers 
only a limited protection from the water seepage. Tiles and 
cement develop cracks with the passage of time, hence the current 
lining methods in India offer limited protection. 

The practice of field to field irrigation, used in many 
regions of the country, leads to non-uniform distribution of water 
among different fields in an outlet command and also to loss of 
water and fertilizer. It also restricts the choice under multiple 
cropping system. Apart from this there is a lot of wastage in 
the use of water. For example, it is found that Indian farmer , 
uses three times the quantity of water for getting the same rice 
crop as compared to his Japan ise counterpart. The tune of : 
wastage is encouraged on account of present system of supplying ' 
irrigation water.' Water is sold on the basis of area. Farmers 
may take any amount of water against the per hectare payment for 
the same type of crop irrespective of the actual quantity of 
water used. This has led to over-irrigation as there is no 
inducement to save and economic the water usage. Farmers go on 
using water even after fully meeting the water requirements of 
the crops this has created the problem of water logging, rende- 
ring the land unproductive for ever unless reclaimed at very high 


costs 
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unaer utilisation of existing irrigation potential 
and involvement of wastage in the usage of irrigation water, 

India does not need .any more irrigation projects for the next 
two decades for producing an estimated 2.5 million tonnes of fooch 
grains by 2000 A.D. This can be justified by the simple calcula- 
tion that our existing irrigated level. of about 60 million 
hectares produces 1.5 tonnes of foodgrains per hectare (on an 
average) . The remaining 115 million hectares of land, which is 
.. rainfed rpduces only half a tonne of foodgrains every year. By 
adding the production from both types of land the total annual 
foodgrains production re a che s t 148 million tonnes. The target of 
215 million tonnes can comparatively be achieved by increasing 
the yield of irrigated land from 1.5 to 2.5 tonnes per hectare. 
Taking into account the foodgrain yield of irrigated land in 
developed countries (approximately six tonnes per ha.), the 
required increment. in the yield of irrigated land does not seem 
to be farfetched idea. This calls for a speedier rectification 
of existing bottlenecks in the field of mediunv/major and minor 
irrigation system. Though the required steps have been initia- 
ted by the government, the problems, nevertheless, are to be 
dealt in depth. C^f ( f b 


To establish the required level of 
rds attaining the production target 
Ld be considered' to cope with the a 


Remedial Measures 



Renewal of old -wells : To begin with the minor irrigation, 
for revival of the most common source of minor irrigation. The 
wells, which are out of use arid obsolete, exist in substantial 
number in the different states. It would be desirable for the 
states to enquiry into the causes loading to a substantial 






/ 


number of wells having gone out of use and evolve remedial 
measures so that the investment already made on there wells are 
not altogether wasted. If some credit is required for, restoring 
an abandoned well, it should be provided# as it would generally 
be cheaper to rdstoro an old well than dig a new one. ^ 

Consolidation of Land : In order to over come the problem of 
land fragmentation# besides a proper by out of water cources# 
field drains and farm roads, consolidation of holdings is very 
essential. During the process of consolidation# land can be 
earmarked for there and other common purposes. The planning of 
land development# including construction of water-cources# field 
drains and farm roads# should go hand in hand with consolidation 
of holdings. •. ■- 


Assured Power Supply : , Rural electrification with assured supply 
of power is to be promoted# considering the problems in this 
front during proceeding years, for accelerating the minor 
irrigation programme as also proposed undep nor ; irrigation t. ''V- 

development programme of" Sixth Five Year PJLatyo there must be. a 
close synchronisation between the rural electrification programme 
and the development of the .lift irrigation to achieve "quick * 



ss> xirpositxon^ ox- power ^restxiction i 
ture should be avoided* as far as, possible 
directed to increase the eff ir i o-F i ^ 


should be 


/ pumps, 


®stlier, while the flow of insti 
picking up at the desired rate. 
Eastern and North-Eastern region 
in many other states due to dete 
the banks. Considering th<=> nmh 


i) Revitalising organisations for collect 
data, quick preparation of feasible schem 
sanction and implementati on of the scheme 

ii) Simplification and streamlining of the 
ing of loan applications. 


iii) Active involvem. 


iphasis on organising local campaigns (credit 
of a large number 'of application on +■ ho 
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v) Organising drives for completion and updating of land records 
in the states of Eastern Regions and adopting quick procedures &r . 
certification of land title in the absence of updated records. 

vi) Organising and sustaining drives for improving the recovery 

position of lending banks. v ’ ■ 

Only speedy adoption and proper implementation of proposed 
steps can bring about required changes in the prevailing credit 
system towards finding marked development in minor irrigation 
works. 

Steps Against .Theft and Timeliness : 

With a view to provide timely irrigation water/ particularly 
with reference to MYV . cultivation, according to National Commiss- 
ion on Agriculture 1976, the whole field of administration and 
management of public tubewells and lift irrigation projects should 
be given special attention. Drastic administrative measures 
should be taken to c.ontol the theft of transfbrftie'rs and conductors, 
more so, during the period of keen irrigation demand. Progressive 
young farmers should be specially trained in handling mechanical 
and electrical equipment in carrying out petty repairs on the spot 
for their pumps/tube we 11s. Concerned departments of the state 
and organisation should backup this programme. 

Improved Managerial Control for Major Irrigation : 

0 ’ " ' . 

'The degree of managerial control is inversely related to the 

water requirements of the system, s'o that the greater the degree 

of control, the greater the area that can bo supplied with a 
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given amount of water per acre from a given water source, or 
the greater the amount of water that can be applied to a given 
area (holding the seepage, percolation, evapotranspe ration and 

land preparation are constant) . I 1 tie required level of control 

■ ■ 

has important implications for relationship among farmers and 
between fanners and irrigation personnel : broadly speaking, 
increased cooperation and coordination are required as a given 
water source is used to irrigate a lessor area.* The improved 
managerial control can reduce the conflict between twin 
objectives of irrigation requirement. Such as compliance over 
the needs of expectant farmers, politicians and planners to 
increase the canal coverage in larger areas in one hand and to 
fulfil the water requirements of the new varities of seeds, 
which need more timely water than old varieties, on the other. 
Thus, an efficient irrigation management is required to save 
water and there by increase output. 

ffse of Plastics to Prevent Seepage : 

Towards reduction in the loss of canal water from seepage, 
which in turn takes place on account of faulty lining methods, 
the PVC pipes have been found to produce better results as in 
developed countries. Plastic pipes require less electricity to 
move water to a distance. In India, some canal authorities have 
used low density polyethylene films with success. Howeyer, 
resources for a huge and potential demand of this type of plasti- 
cs still remains to be tapped in India. Though this method of 
lining the canal is costly, it saves lot of water which may be 

: .;y. . y .. V: , ... y ... . 
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used for increasing agricultural production, through which the 
. . : . ‘ increased cost would be made good in the long run. Water loss 
^ depends on the type of soil through which the canal flows. It 

. . is 3.5 cubic feet per second million sq.feet of wetted area in 
respect of porous gravelly soil and 17 and 20 in respect of 
sandy loam and loose sandy soil respectively. It would be a 
good policy to line all canals with plastics.' But to begin with 
at least such high seepage areas should be selected for plastic 
lines in all future lining programmes. 

C o nstruction of Field C hannels : To get rid off the problems 
arising out of field to field irrigation. The Command Area 
Development Authorities are being given 50 per cent subsidy plus 
/ loans for construction of field channels. However, the progress 
of the implementation of the programme varies from state to 
, state * The states which have lagged far, behind such as, Haryana, 
Kerala, West Bengal, Tamil Nadu and Orissa should now make 
concerted efforts to mobilise additional resources for this ' r 
purpose. Making meRdmum use of available water by wiping out. the 
.gap between irrigation potential and utilisation by constructing 
field channels would be only one aspect of the revised programme. 

Adoption j o f. .. Other Allied Methods to Boost up Irriaation Efficacv ' 
and Water Savina ; 

Fbr the availability of timely and required quantity of 
water supply, a few command area authorities are equipped with 
computers and other facilities. With that they can take quick 
decisions and irrpliment than the intensive instalation of 
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computer system can check the problems of untimely and 
unaccounted water delivery. In western countries irrigation 
authorities do share responsibility to pay damages to the 
farmer in the event of the failure of the department to supply 
the water. Only when the farmer is assured of definite water 
supply or compensation for the loss sustained by him due to 
the failure of the irrigation department, can he take up 
intensive cultivation. 

With a view to avoid water wastage, particularly in many 
scarcity prone areas, the 'drip irrigation method* must be 
introduced. The consumption of water has been reduced to the 
tune of 80 per cent with the application of this method in 
Israel. Utility of this technique also ensures minimum but 
appropriate use of water and fertilizer, reduction in fertili- 
zer consumption and increased agricultural production. Drip 
irrigation system is useful for small holdings,, which are 
predominant in India. Drip irrigation makes such small hold- 
ings viable for operation by bringing them high, returns. 

Another measure to check the wasteful use of irrigation 
water is the introduction of volumetric assessment of water use 
instead of existing area basis assessment. An experiment in 
this regard has proved that with the adopting of volumetric* 
assessment instead of area' based, the same amount of water can 
irrigate 45 per cent of higher area. As an alternate to settle 
down this • issue, along with tho solution ' of some other allied 
problems, the introduction of irrigation cooperative societies. 
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as proposed by WTC if Indian Agricultural Research Institute, 
will also prove a multipurpose progressive step. All the 
•functions like : distribution of water, maintenance of water 
ways, fixing the rates, recovery of water charges may be 
handed over to these societies. Thus, these societies would 
function in between irrigation department and consumers as 
retailer, by getting supply of canal water at wholesale prices. 
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